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(74) [Attotrk^s) Representing AU Applicants] 

[latent Attorney] 

[Name) 

K^mishTToTei5ufi(2odwas) 
(57) lAbatraeO 

[Problems to be Solved by the Invention] 

Using* moving side optical fiber, it cases precision of pomtico 
adjustment of relative position of the moving side optical 
fiber »nti stationary side optical fiber in, boating section of 
optical switch 'Which it inserts to ti?6 optical fiber introduction 
slot. 

[Mcaixs to Solve tbo Problems] 

To have substrate 3 which provides optical fiber introduction 
slot 3b whidurtasiging end, arrangemeni section 5 "which \t 
installs in parallel array Bfri, opposing to eod sfrfc extending 
direction of each stationary side optical fiber J s posftioa docs 
the stationary side optics! fiber 1 of plural, inside optical fiber 
introduction tiot 3b of inside single or multiple of said optical 
fiber Introduction slot 3b it inserts separates tip portion, of 
moving optical fibcr2vrith m oormcotion of optical fiber, 
With bonding section of optical s*v5teh which changes, 
stationary side optical fiber 1 and each optical axis itlooka 
collimator lena army 9 together in edge smfica side of 
stationary ride optical fiber of airattfiemcntscction, 5 locking 
eottiro&tDr lens 10 even m gnrlfofto of moving side optical 
Jfibcz 2, whmiriscxting moving" side optical fiber 2 to optical 
fiber Introduction slot 3b, collimator lens of tbe collimator 
30X13 10 and collimator lend array 9 opposing, it does op&W 
coupling. 
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Claims 



{CfcdroOi)] 
[Claim 1] 

To have subsrtraie -which provides optical fiber introduction 
slot whictanangtog end, opposing to arrangement section sutd 
cad side extend^ direction of csch stationary side optical 
fiber 4r inatalfe in parallel array, position does ststioatfy site 
optical fiber of phiml, in optical fiber introduction groove of 
inside single or multiple of Ae said optical fibar introduction 
slot it insttte separates tip portion of moving side optical fiber 
wrhh , cooncctwm of optical fiber, When stutiocaiy side 
optical fibex and each optical axis collimator lens a*ray is 
locked together in die edge sirfoce side of stationary side 
optical fiber of afarcmgutionecl arrangement section in the 
bonding Section of optical switch "which changes, collimator 
lens is locked even in (he qndfece of moving side optical 
fiber, movi&s side optical fiber being inserted to optical fiber 
introduction slot, collnnatar lees of collimator lens array 
wMch locks in arrangement section of co llima tor lens and 
starionaiy- side opdoal fiber which axe lacked in endfaoe of 
moving side optical fiber opposing, bonding section,, of 
optical switch winch connects sod tnaJcosfeaturc 

[Claim 2] 

Is done and consists of push plate which makes feature the 
bonding secdono of optica) a witch which is stated in Claim 1 
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Specification 



wherea s amry pfach of stationary sid* optical fiber it inserts 
al^ememioned coUimaior lane array* V groove for Hie array 
ofpmral vhich vw$ farmed parallel cm substrate fee the array 
wift same gait and and into V groove for said each array 
Elding flcrtra optical fiber and add optical fiber of graded 
Index type whial id&rranged, fixing 

[Claim 3] 

To have substrata which provides optical fiber introduction 
slot wttcharrangmg end, oppoaiog to anangement section rod 
end side extending direction of each stationary sida optical 
fiber it inetftlla in parallel array, position does stationary Sinn 
optical fiber of proral, in optical fiber mrroduction groove of 
inside sfagte of multiple of the said optical fiber introduction 
slot it Inserts separates &p portion of moving sitfs optical fiber 
with , oouiwctioti of optical fiber. Between afbreinniitioned 
atrangcuiunt section and oprical fiber introduction, slot it 
provide pcipenn^termleis tenon filot ha the fiber axis of 
Stationary side optical fiber In rnsnufacrarmg mctiiod of 
bonding section of optical switch TtftichcbaDges, providing 
hoia fbf adhesive hardening Tvrtich penetrates the groove 
bottom of raid intersection slot, through ultraviolet curing 
typo adhesive in said intersection groove, it arranges 
collimator Ions array, Trra rite ting ultraviolet tight through hole 
for aforementioned adhesive hardening from rear surface of 
aforeroeatioficd grocv© bottom, hardening the ultraviolet 
curing typo adhesive: winch coating febrfc is dc*ae between 
groove bottom and ooHimaie array lens ^nanuniccnring 
method* of banding section of optical switch which 6xmg 
rtrflignar e * collimator lros array o& groove bottom and makes 
feature 

[Claim 4] 

TO hove substrate which provides Optical fiber introduction 
slot wnicharranging end, opposing to arrangement section and 
end side extending direction of each stationary side optical 
fiherit installs in parallel array, position does stationary sick 
Cfjaool fiber of plmal, in optical fiber introduction groove of 
msidc single or mnltfelc of na said optical fiber introduction 
slot it insert? Separates tip portion of moving fijde Optical Sber 
with , connection of optical fiber,, Jn rnHnvfactnniig method of 
bcaulrngscctira Of Optical switdi^wtiich changes, when it 
inscrtsasd it looks tip portion of optical fiber for dummy in 
slot of thcinside portion of aforernfintionod optical fiber 
introduction slc^aixanges aolhinator lens army in endface of 
afhrerjoentioncd arzangementsection, and locks, Using optical 
Jibcr ftr said dummy, manufacturing mediod* of bonding 
section of optical switch which does position adjustment of 
collimator lena array and makes feature 



[Description of the Invention] 
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[0001] 

[Technological Field of InveoiiQa] 

tMs invention to have substrate which provides optical fiber 
introduction sloe which arranging end, opposing to 
arrangcowjit s^ctionand end side extending direcdon of each 
stationary side optical 6b ar ii installs in parallel array, 
position does stattonazy side optical fiber of plural, in Gpcio&l 
flber introduction groove of inside singto or multiple of said 
optical fiber introduction, elct it inserts separates Hp portion of 
movfftg 6ido optical fiber with , connection of optical fiber, It 
regards bontEng scctzoki a$d n7* mT ^ ,f; ^ 1 rrng tti rtHnrl nf optical 
flWitoh which changes. 

[0002] 

[Prior Ait] 

It has errangameiit section and optical fiber introduction slot 
installs stationary side optical fiber ofphnal in paraUel array 
of plural which wttichwincides ttrith fiber axis of stationary 
side optical fiber, optical s^'tch Which is usedoornbioing with 
moving »do opdeal Sber is Icmawn with Japan Unexamined 
Patent Publication Hd 8-286129 disclosure eta 

[0003] 

Regarding optical switch of this kind, In order to convey 
roving side optical fiber to the optical fiber Introduction slot, 
possessing arrayed direction of optical fiber introducdon slot, 
and transport jooechanisin "which moves rooYing side optical 
fiber co up/down direct] on inserting in optical fiber 
introduction groove with, said transport mechanism 
and/ofseparatmg bp portico ofjnoviog tfde optical Sber, it 
has bcDOrot structure whichassures connection, and 
changeover of desired stationary side optical fiber and moving 
side optical fiber. 

[0004] 

As for Figure 4 in figure "winch shows bonding section of 
optical switch withOut kind of Prior Art, as for Figure 4 (A) 
ss for sectional view* Figure 4 (3) it is a oblique vie*y. 

As shown in Figure 4, V groove 1 4a ofplnral is formed 
parallel on substrate 14, optical fiber introduction slot 14b of 
V groove condition is foxxnsdoo cxtrepoladoA of V groove 
14a, furtbetnftore perpendicular infieroection slot 14c isfcttned 
to longaaiflinal direction of V groove 14a betweeo V groove 
1 4a and optical fiber introduction slot 14b, 

[0005] 

Respective stationary side optical fiber 15 arranging endfecc 
in V groove I4a of substrate 14, itis inserted, presses with 
pu& plat? 16 and fixing is done, configuration, does 
arrangement section 17. 



Page 6* Pawns Instant MI Machine Translation 



PAGE 10124 ' RCVDAT 1/19/2004 11:54:21 AM [Eastern Standard Trnie] ' SVR:USPT0-EFXRM/3 " DNIS:8729306* CSID:215 563 4044 1 DURATION (mm-s$):0846 



01/19 /04 11:58 FAX 21 5 563 4044 DANN DORFMAN PHI LA El Oil 

, 01/06/20.04 17:18 508787473B SHIPLEY PATENT PAGE 09/21 



JP1999305151A 

wt i ttitm&xDasmtftyy'f'* is <d 

100061 

**JS 14b ZZttzteT* mjfflsfc 

VT<t* is tf>^ar±Hs*&&aa^u-r® 

C00071 

tLiz^mmiT** 1* 

[0008) 



1999-11-5 

la addition tip portion of moving side optica) fiber 15 of 
single ornnltiple to optical fiber introduction slot 14b is 
inserted from oblique direction, cad£ace oppose* with endfeco 
of desired stationary side optical fiber 15. 

It is something yhich is nscd In oidcr inrersectioa eJct 1 4c, 
Tvldi riot of deep craes section rectangte, arranges on' flfrre r of 
stationary sido optical fiber 15 incoirtpwiaonwith V $ioover, 
to fill up silicon* oil or wber refractive index matching 
medicine between the endfica of stationary aide optical fiber 
15 and roving side optical fiber 18. 

Furthermore, 15 a w tqpe core whfcb receives stationary side 
optical fiber with theeollective ibeafb. 

[00061 

la addition, moving tide option] fiber 18 is locked by 
unsfaorwn movable urn, is driven by up/down di^ctk>n,xv£fh 
driving device with movable arm, vis^vis arrayed diretfioa 
and optical fiber ixitrodttctiQn slot 14b ofopeka] fiber 
introdiictioa slot 14b and is designed inmich a way thai it is 
conveyei 

As and* with optical switch of this kind shown m Figure 4, tip 
portion of xooving skit optical 6bex 1 8, end&ce of moving 
aide optical fiber IS through refractive index matching 
medicine, oppo&Afimiffa endfaee of statfonaiy side option) fiber 
15 kias^ in opti^n^ introduction slot Ubwiib , optical 
coupling is assured, 

{0007J 

In addition, as for tip portion of moving side optica] fiber 1 S, 
you push to optical fiber introduction sloe 14b from oblique ' 
direction, fiber axis of tip portion isadjusted to direction of 
optical fiber mtrodocdoa alot* making useof hardness 
elasticity of moving side optical fiber with it is possible, but 
because probing state is stabiZrzed more secqrely/itfben 
maerttoS moving ride optical fiber IS in optical fiber 
inawfactioii dot 14b, It ia done (bat you push tip portion 
vicinity and -with member push from the upper part 

[0008] 

Furthermore, *d for optical switch which used these optical 
fiber, as moving side optical fiber* stationary ride optical 
nTjerbccansfrhcaniiseoptfcal fiber Of single mode type 
vhkh is usedgenexaUy, Hght which comes out ofcnd&za of 
moving titte optical fiber or the etatfonuy 4do optical fiber 
spreads to nufctl suddenly. 

Therefore, in order to make lose small wlih optical eouplipg , 
eodfecc of moving side optical fiber and you must make very 
SOznu m or less calls interval of the endface of stationary ride 
optical fiber small value. 

On one hand, moving side optical fiber does because it ia a 
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movable relatively v&^h stationary etda optica] fiber, when 
excessively spacing is made Stonily tip tcNicWn&biealcagE* it 
is thought. 

Became of that, quite maintaining email gap, position 
acSusteOK Whkhfl^lrta spacing and fiber axis becomes 
necessary. 

[0009} 

[PtohleiDj to be Solwd by fin? t&ventiaiij 

Above with braiding section of Ofdoal switch vAuch is 
explained, becauac the «ndfece of moving side optical fiber 
and endfafie of stationary side optical fiber connection is done 
itopposes by, it is necessary )0w fiber axia of moving side 
optical fiber a&4 stationary side optical fiber that h? try aaroea 
completely. 

Jn addition, it is necessary endface of moving side optical 
fiber and interval of endftoc of stattcmazy side optical fiier to 
adjust precision. 

These position edjnstment quite are req u iicd harsh precision^ 
because it isnecessary to fioirantaH at sama tcne vis-n^vis all 
optical fiber Introduction riot, have become sonjcthiiig which 
requires corresponding work on^ in position adjustment . 

this invention is. something which offers bonding section of 
optica] switch wtochcancels thai kind of pxobtem. 
[00101 

[Means to Solve die Froblemaj] 

bonding section of optical switch of this inventioa to have 
Stfcstrate which provides optical fiber irrtrodnction slot which 
arranging cud, oppoyiag toarrangement section And end aide 
extending direction of each stationary side opoe&l fiber it 
instate in the parallel array, position does stationary side 
optical fiber of plural, In optical fiber introduction groove of 
inside single or multiple of said optical fiber introductfoa slot 
it inwts separates tip portion of moving side optical fiber 
-with .connection of optical fiber, Being Something -*hich 
changes, m ©dga sttrfbpo aide of stationary side optical fiber of 
thcaforemeotioncd arrangement section stationary side optical 
fiber and collimator lend of the collimator l«w array which 
looks in arrangement section of collimator kos and stationary 
side optical fiber which when collimator lend array is locked 
together, collimator lend isJaetod wen in eod&ce of moving 
side optical Cher, moving side optical fiber being fac^rt^ to 
the optical fiber mtroductiaa slot, lock each optical axis in 
endftce of moving aids optical fiber, Opposing, it is 
something which connects. 

[061 II 

In addition, when collimator lena array which description 
above is donek locked in endfacc of stationary side optical 



Page 8 Pateira Instant MT Machine Translation 



PAGE 12/24'RCVDAT 1/19/2004 11:54:21 AM (Eastern Standard Time]* SVR:USPT0-EFXRF-1/3 * DNIS:8729306*CSID:215 S63 4044 * DURATION (mm-ss):08-46 



01/19/04 11:59 FAI 215 583 4044 DANN DORFMAN PHILA Si 013 

81/0S/2804 17:18 5087874730 SHIPLEY PATENT PAGE 



JP199930S151A 



[0012] 

COT 13] 
[0014] 

^XSSs3c ttV«3fl tSteTT-^^XSiSbt 



fiber; between aftraner^QDedanangetnent section and optical 
fiber introduction slot it provides the perpendicular 
intersection slot fa fiber axis of stationary side optica] fiber, 
provid&ng iftebeloJbr adhesive hardening which penetrates 
groove bottom of said inters action slot, through, ultraviolet 
caring typo adhesive in said Tot^acttoingroovB. it arranges 
cxtiliniztorlfins array. 

Next, faadianng ultraviolet light through hole for 
aforementioned adhesrve hardening fjrom Teat smfece of 
groove bottom, hardening ultraviolet curing type adhesive 
which fhecoaflng fabric is done beflween groove bottom and 
coTItttcttw Idas amy, collimator lens atrayif fixing we make 
groove bottom, collimator Jen* array or groove bottom being 
opaque material, configuration, being done, usinf ultraviolet 
curing typo adhesive, fixing it designates collimator lens amy 
as groove bottom^ it iepossible . 

If it mates this 'way, when it ioc3oswi& tfieimcceil^typ« 
adhesive comparing, gapof position aa^ctoeot decreases 
wftib thermal stress of xnatetiaL 

[0012] 

In addition, when it inserts and. it locks optica] fiber &r 
rinmrny in slot of portion of optical fiber introduction sle*, 
arranges collimator lens array m endrace of aforemendonod 
aoinngexnent scctioo andlocks, using optical fiber for said 
drarmry. in order for optioal fiber For fcbc dummy and bonding 
lose between stationary side optical fiber to become 
mimnmm, position, vlj ustinent of collimator lens array which 
^ that time Ottengcs action, If collimator tans array fiymg we 
make endfecc of groove bottom or arrangemciilsection with 
position, it can achieve position adjustment where precision 
isbi^i easily. 

[0013] 

[Embotfimeftt of the Invention] 

As for Figure 1 in figur* which, shows embodiment of 
bonding section of optical switch which depends on this 
invention, as for Figure 1 (A ) beftrclockmg cotHmttor I$n* 
airay, oblique view,* Figure 1 (B ) (C > alter locking 
collimator lens array, is the oblique view and sections! view. 

[0014] 

In Figure 1, As for 1 as for stationary side optical fiber, la 
winch consists of single mode type option] fiber asfcr tape 
core* 2 which administers collective sheath to multiple 
stationary side optical fiber fl$fcr moving aide optical fiber* 3 
which consists of single mode type optical fiber as for 
substrate., 3a as for V groove* 3b which was fanned on 
substrate 3 as for optical fiber introduction alar* 3c which was 
formed on substrate 3 between V groove 3a and optical fiber 
ia Production slot 3b in vertical direction it was provided on 
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th* aitarae 3, vis-a-via optical fiber Introduction sloi 3b 
intersection As for slot, 3d as fiw groove bottom* 3 o of 
intersection dot 3o to ordoto penetrate groove bottomed, 
hob &r adhesive hardening which isprwided, as for 4 as for 
push plated 5 arrangement stcdon, u for 6o£ for BUbstww, 6a 
forairByasfbrVgroorr^7foraxi*y^ 
substrate 6 for array as for optical fiber. 8 of graded index 
type as&r posh pLu&« 9 colliraitor leas array of graced index 
optical fiber type, as for 1 0 it is a collimator fens of graded 
index optical fiber type 

[OOJ53 

In Jftgurc 1, as for substrate 3 portion wbw* V groove 3a was 
formefiaod portion where optical fiber introduction slot 3b 

formed it is aao» unit; but la order to oppose with 
Separate body, adjusting mumaJ positional relatwjjship, being 
a combination you an* not cooceroed. 

In cascofFignre 2 r on substrate- 3 which consists of sftioon* 
airoonia ece, iaoitkr to oppose-, lining tip V groove 3a and 
optical "Eber introduction slat Jb.xuxOtiplc i t forms TVith 
constant kurvol. 

As for usually array pitch as for minafcer wncnitbeconjes 
several hnadicd israany with ISCkmn m extent 

In addition, between V groove 3a and optical fiber 
introduction, slot 3b thetntsrscciioo slot 3c of cross section 
rectangular is formed in vertical direction. 

In addition, in groove bottom 3d of intersection, slot 3c hole 3 
a for adhesive hardening which penetrates groove bonoro 
multiple sires there arealso tones when it provide to 
longitudinal direction of mtxtreeciioo slot 3d. 

And, arranging eadfece in respective V groove 3a* as it inserts 
the stationary side optical fiber 1, holds down with pus& plate 
4 frcmg doing, configuration it doesarrangenient section 5. 

In order precision to arrange endfaco of stationary side optical 
fiber I well, there arealao times when codfece after fixing is 
done 

[0016] 

Qd one hand, collimator lens stray (graded index optical fiber 
type) h produces 8, foliowias way. 

Same maiedal as silicon^ dnconia or ether group board 3 is 
used as substrate 6 for array his possible . 

Of course, silicon is used in substrate 3, also oorobfaaq'an 
foatk possible zirconia is used in substratB for array. 

Adjusting K3 array pitch of stationary side optical fiber on 
substrate $ for srray, fee V groove 6i for ajrayis fbrroed. 
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[00J71 

TWffl V « 6a I3*-£ivf h/flt-WMlo 
^<7>&,. PS«ffl£fFJS LT#V- TvF<MPy 

[Q019] 
[0019] 

[002(0 * 

ftffibAHL 3e «K^^«DH3U^wa 
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In onkc precision to produce tarrogeraem of V groove 6» for 
the amy <xf substrate 6* ibr array and V groove 3a of substrata 
3 reMvdywdl, swbstratel aad substrate < fbx amy fraai 
ftose wbicih farad atot of plural peraM to substrate material 
of odq, also it ispo$siblc to make xrth method which is cut 
respectively. 

[0017] 

It inserts opUcal fiber 7 of respective graded index type into V 
groove 6a fbrthe aixay, holds down TOth push plate 8 and 
fining does. 

After tot, grinding doing born. end feces, in order optical 
fiber 7 of graded index type to fonotion as oollimator Ions, 
ynn adjust length, collimator l^is array ^caaapletcg, 

[0018] 

coilixnator leas nrrsry of graded Index optk^l fiber type whiob 
produces in this way adjuscssceaugoncnt of collimator lens to 
arrangement of sratlrw pay side optical fiber and optical fiber 
introduction got aororetdy. being parable , it baa the benefit 
that It can utfliza technology wbich at same time 
pn>(rDC€^maiigsiriDnT section that way. 

When collimator lens array 9 is locked in endfece of 
stationary side optical fiber 1, thecoaring zahrie doing 
adhesive in coflimalor lens array, 9 It arranges io$ide 
thtintersectioft slot So, in order for fiber axis of ooUh&afar 
lens arsay 9 and fiber axis of statf unary side optical fiber 1 to 
agrea, doing posldon arrestment, hardening mo adhesav^ it 
locks. 

Usually, substrate 6\ push plate 8 V groove bottom 34 for v 
array of collimator lens array 9 configuration is tkraewith 
SiKcon^ zfreoola or othftr opaque ccnopoxient, beonuse fe 
■uu&uy, it is difHeult tonss ultraviolet curing type adhesive *Mb 
tv$y as adhesive. 

But; if beating type adhesive is used, there is worry wnicb 
impairs position ad^ttstnaent of above-Mention td collanator 
len» array en4 Stationary side opricaj fiber with thermal $tres* 
distortion wben hearing, 

[0020] 

Then, providing hole 3 e fer ftdhesrve hardening which 
multiple sites of groove bottom 3d penetrates, coating fabric 
doing ultraviolet cuiiiig type resin in tho periphery, after 
arranged collimator lens atr&y 9 and doing position 
adjustment; hardening the ultraviolet ligjit from lower of hole 
3 e for adhesive h&rtletimg,hardening adhesive, collimator 
lens array it locte between ? and groove bottom 3-d 
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vx io j6<B£**t*o>T^ ^ratt^T^< 2 

[0023] 

3U *-hWX£U'C:&£ 0/75nimSJgCPt»<S>£ 
S^fC*T?«*-r^C^^BrffiTf , RAW** 
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ettmsrvory adhesive not having hardened coDirtwtor lens 
array and between groove botorrj, ttc adhesive of periphery 
ofhole for adhesive hanfcubifi j TO t hardens b the fully. 

in addition together, collimator lata array coaimg fabric doing 
ttttraviolei coring type adhesive even betweeo 9 and 
BrpwgWDant section 5, coIKcxatorleus arxey also it impossible 
k irxadiaies ultraviolet ligbf from upward dJr&ctkm -with » 
toharden adhesive with ultraviolet light ^where enters into gap 

of 9 an Aarart jyeri w j \ | SftCtipTt 5» 
[0021] 

cofi and lens 1 0 are locked oven in tip of thfi moving 
rfde optical fiber 2, bat fbflowljjg ivay it does that 

graded Index Typo optical fiber of same onrer diameter to tip 
of ijwving side optical fiber 2 io lotted, border tfrflmcttoa to 
collimator leas 10, length is at§usxed k 

FUi U&iiiuotc fixing docs with mtlt adhesion coojotectioiL or " 
glueing. 

[0022] 

Like above, collimator leas array 9 tote loclced by endfcee of 
arrangementsectica of stationary side optical fiber I, because 
collimator lens 10 Is locked w endfkoo of rha moving side 
optical fiber X conveying moving adc optical fiber 2 with 
nnshomi transport merhnfliBm , when msertiog in desired 
optical liber introduction slot 3b> fmrifV.n oJFoptic&l fiber 7 Uor 
axray of collimator lens array 9 and eotifacc of collimator Iras 
J 0 to free, ft opposes. 



10023] 

In ibis case, because Itght which is trao$arittod is done, with 
Urc endftc* of collimator lens becoming parallel light "which 
spread^ radiatioi^ fbrposttLon adjustment which a^juste 
fiber axis, whon.it opposes directly, comparing stationary side 
optical fiber and moving side optical fiber , as for precision it 
is not required statxonuy side option] fiber or moving aide 
optical fiber chat much. 

In addition, ealaigjng spacing of endface y because faro are 
noEtirae? when light flux spreads, there ore out times when 
coa n cvUng lossrncreases. 

When ihose of length 0.75 mm extent are used as collimator 
tau, spaaing of collimator Uos it eaxpahd^a to 2 mm extent 
being possible, spacing slipping, 0.15 mm extent holds down 
bonding loss to 0.2 dB or lees, it » possible , 



Thiitfbre, labor which is required in position adjustment 
decreased. 
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[00(25] 



100263 
tO0273 
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P024] 

Fnr menn orc, ia endfece of collimator lens array 0 and 
between cnrtfefle of collimator letw 1C^ icfiactive mdcx 
rafttrhmg jpedacme is fflted up in onto to lose ttereflectian of 
but in order to abbreviate that, th«re arsalso timas when in 
eodfaco of collimator lens anray 9 and end&ce of the 
collimator lens 10 aatzrcfttotrve film is formed -with 
respective did ecu EC mnhflayer fThn . 

[0022) 

Ja addi tion , as for Figure 3 in figure which shows 
examplewhich using optical fiber mr doxnmy; does position 
adjustment of collimator lens array,same symbol as Figure 1 
shews 5 



Furthermore, as for Figure 3 (A ) before locWng collimator 
lens aapy^ oblique vie** Figure 3 (B ) is oblique after 
collimator lens array locking- 
la addition, 13 shows optical fiber fir dnnnny. 

With this example it precedes position adjustment of 
eoliimamr lend array, as sixtioaKy side optica] fiber it inserts 
tip portion of optical fiber 13 fbr dummy TvMeb consists of 
thesamc single mode type optical fiber in groove of portioa of 
optical fibdr mtroducttoa slot 3b and fixing docs. 

Furthermore also it ia posfiifafo to use lBtfJwwnpuabpJate.at 
time of mis fixing 

In afchtioxk when optical fiber Smroduotion slot 3b inserts 
moving side optical fiber 2, ttw position of endfece of moving 
side optical fiber 2 it adjust* endfoce petition of optical fiher 
13 for dummy, to site which is done. 

[00261 

So doings while arranging collimator fens array 9 inside 
Intersection slot So.watehing Optical fiber 13 fyr dummy and 
state of optical coupling between stationary aide optical fib«- 
1 , position adjustment doing collimator lens array 9 in 
position where bonding toss becomes mrm'Tmrm^ fi xfng it 
ocsignatHs colfimatcf lena array 9 as eadf&o© or groove 
bottom 3d of arrangement section 5. 

Forfhennorc, insertion position of optical fiber 13 for dummy, 
it chaoses, the site Tvhich such 33 arrangement both ends 
becomes reference of position adjustment or both ends and 
center of optical fiber ia (redaction sloe 3b, is good. 

In additioDi as foi optical fiber introduction alot 3b of position 
Trhichghies optical fiber J3> fbrdnmmy, you do not use for 
ccmnectwn of optical switch. 

As for F?gurc 2 in figure -which shows anomer embodimeDC of 
bonding section of optical switch whinh dap^nd? Ofi* 
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rw. na r*Tu*t>s— *g&H\ up 
titbit f^r-f*DU>xSflE>3y^-hu>x 

[002&] 



1 2 cog^rasneffi^ij^sui^TV 

mt U*Hs~C£<DtpO>—&ftlZU>XU lib 

xttrrj^anLrro«iA7T-f / tons** 
-Brawn i~ ^M^tfflt^T«rSM!3fe^-r 

[00291 

la u a 2. 0 a ^si^LfcSK s @ 

«5S»-«cft:Lfc&IS^Lvx, V Sf 3a (t^^T- 
[0030] 
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invention, as forFignre 2(A) bc&relocfcins collimator ^ 
tur^i oblique vfe«v* 2 (B ) (C)afb* leaking 

colUmator leas airsy, is the oblique view and sectional view. 

Id Figure 2, same symbol as Figure 1 shows same on©* 

Fmthennoic, as for U oollifljacar l&u array of microJerift 
type, as fer 11 a asfbr array base member, 1 lb wfth lens part> 
as fin 12 It is a colltmatorlens ofnricrolens type. 

[0G2SJ 

As for embodiment of Figure 2, ccIHnxator lens array and 
aolMsMtar Isnsjust dUKerfrom embodiment of Figure l,as for 
oterOtta^attMUtdftstb? conceptual diagram !• 

collimator lens array which ia used With cmbodinvnt of Otis 
Fl^uTc 2 fbxms th,$ lens part 1 lb in portion among those "vriih. 
plastic or glass ss snay baseraomber l la. 

lens part 1 1 b a? bad lens function which desjgmites light 
which comes oaiof ead&c* of stationary side optical fiber as 
parallel Hght, design tons curved surftea aadmafdng die 
vjnich is adjusted to that, £01103 -with plastic, argrinds surface 
of sod processes in leas shapes or doesand produces. 

Ia addition, estimator lens which is locked to tip of moving 
ate optical fiber 2» the glass orgastic molding and 
fabrication is designated as lens shape and lighrwhich comes 
cue of eadfteo ofmovras ftfe optical fiber m order to become 
thfr parallel ligK to prodacc focal length to^cmer, is locked hi 
tip of the moving side optical fiber making use of adhesive 
etc. 

£0029] 

Id addition, as for ffuhstrctfc 3 vhkh is illustrated wim Figure 
1* Figure 2^ Figure 3, the portion which formed optical 
fiber introduction slot 3b where portion snd moving side 
optical fiber 2 which fenaed V groove 3 a in order to lock 
stationary side optical fiber artms grted raiifu^ it is not 
something where, but it produces with separate body and 
combines sad uses and ob sUaub . 

If being consecutive, cutting it does V groove 3a and optical 
fiber introduction slop 3b making use ofsubjrraxe which Is 
i miffftrt pfcoursevwhen raising relative arrangement precision 
of V groove 3a and optical fiber inrjoduotion slot 3b, there is 

[Effects of the Invention] 

When bonding section of optical switch of this invention 
stationary side- optical flbar and tech optical aria locks 
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[0032] 
[D033] 

mi] 



stationary side optical fiber ofthearraogemeat section, vtiueh 
it azranges locks stationary aide optical fiber efphr*l locks 
collimator lens erven in *fntfe** of moving aide optical filter, 
inserting moving side optical fiber go optical fiber 
nnrodnction slot, collimator lens of collimator lens enay 
which locks m ftndfkrft of EbeaxraiigemeDt section of 
collimator tad ted Stationary aide optical fiber which are 
locked in the eodfacc of moving side optical fiber opporiag, 
because ii ia something which ocsmecisjight flux which 
comes out of collimator lens which opposes has- become the 
parallel hgnr which spread m oompax^on wife Kght flux 
Inside optical fiber. 

[0031] 

Therefore, it enlarges also spacing between collimator lens 
which opposes being possible , at same time because also - 
precision of the position adjustment of fiber axia & cased, It 
paateaaas. effect that jt ^wtiftrten *»nrfr fjgy- wtrirft it reqaires 
in position adjustment of moving ride optical fiber* it 
^possible. 

Furthermore, as for collimator lens array these which possess 
colUmamr lend of the plurality lumping together, when with 
producible , it locks ooUzmaxor lens radrvidually in endface of 
QtatiOiWry 6idfl optical fiber, ceataparrag, production of ihe 
bonding section of optical switch is easy. 

[0032] 

Id addition, if (nose which it frusera lock graded index type 
optical fiber inside V groove Hot aoay which was formed id 
substrate for away as cdKupetor lsni array, are u$«4» also it is 
easy technology which draws -up theancangemeiit section of 
stationary aide optical flber to apply that way possible being, 
atsame time to adjust airay pitch . 

[0033} 

In arirfifioq , if hole &r adhesive hardening is provided in 
groove bottom of mrrracction slot which in eta 11$ collimator 
tens airay, use of ultraviolet curing type adhesive becomes 
possible as adhesive which locks collimator lens array, 
position adjustment isimpaired with such as thermal stress 
distortion when glueing there ere not times when. 

[0034] 

In addition, inserting tip portion of op deal liber, tor 

dummy xoportion of optical fiber mtroductian slot, when 
installing col llmator lens arrayin intersection groove, if ft 
utilizes in position adjustment, efibctthat is brought it Can 
mskv position adjustment easy. 

[Brief Explanaaoa oftbcDiacwmg(s)] 

[Figure 1] 
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033] 



[04] 

a-efe^T. <A>f*anars. <p>i*$«jig|-efc5 w 
i 

10 

u 

Ha 
lib 
12 
13 

u 
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In ftgure which shows embodiment of bonding seciiou of 
optical switch whtehdepeads on this invention, as for (A ) 
before locking cotHmawr leng array, the obUo^ie view. (B) 
(C } after locking collimator leas array, is oblique view and 
sectional viipW. 

In which shows aaotiiar embodiment of boadfcg 
section of optical switchxtddi depends on this invention, as 
for (A ) before toofciDg eolftoaxoT lens amy.obQqu9 view. 
(B ) (C ) after locking collimator ions array, is obHqoc view 
and Sectional view. 

In figu** which oqdajus opo ocaxe^Ia of muwftcxuiing 
method of optical switch \viachdepend3 on this invention* as 
for (A ) before locking collimator lens array, the oblique 
vfew^ (B ) after locking coOiraator lens array, is oblique 
view. 

[Fa gore 4] 

la figure which shows example ofbondb^ sec Hon of oprical 
switch with Wot Art , as for (A) as for sortional vk-w\ (B) 
it i$ a gbb'spOT view. 

[Explanation ofSymbols in Drawings] 

1 

stationary side optical fiber 
10 

collimator lens (graded index optical fiber type) 
11 

eoHtoatox lens array (mf&olcos type) 
11a 

anay base merober 

lib 

lens pore 
12 

collimator lens (mkrolens type) 
13 

optica] fiber for dnmrny 
la 

Cape core 
2 
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3 



3a 

3b 
3c 
3d 



3* 

4 

5 

Ga 
8 

Drawings 
Mi] 



moving «<Jc optical fiber 
3 

3 at 

V groove 
3b 

optical fiber introduction slot 
3c 

IntersecTion frlat 

3d 

gpoon; bottom 

Hole Jbr &dh*sl v& tt&nfcoi&g 
4 

Arrangement section 

Substrate for airay 
6a 

V groove for army 
7 

optical fiber of graded index type 
fi 

jpitfh plate 

collimator lens anay (graded index optical fiber type) 
[Figure 1] 
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